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The Marine Board of Investigation convened to inquire
into the circumstances surrounding the collision
between the SS ARIZONA STANDARD and SS OREGON STANDARD
at the entrance to San Francisco Bay on 18 January 1971

1. The record of the Marine Board of Investigation convened to
investigate subject casualty has been reviewed, and the record,
including the Findings of Fact, Conclusions and Recommendations, is
approved subject to the following comments and the final determina-
tion of .the cause of the casualty by the National Transportation
Safety Board.

SYNOPSIS OF FINDINGS OF MARINE BOARD OF INVESTIGATIQN

1, During the early morning of 18 January 1971 at the entrance of
San Francisco Bay, the arriving loaded tankship ARIZONA STANDARD and
the departing loaded tankship OREGON STANDARD collided in dense fog,
Each vessel was severely damaged, There was extensive pollution.

2. These ships, each T-2 type tank vessels, were equipped with two
radar installations, multi-channel radiotelephone, and other similar
navigational aids. All equipment was in good operating condition.
Visibility in the heavy fog at the time of the collision was estimated
to be 200-300 yards.

3. The OREGON STANDARD departed Standard 0il Dock, Richmond,
California, at 0021 on 18 January 1971. At 0049 the radiotelephone

was used to inform Harbor Advisory Radar that the vessel was underway
and departing the dock. The radiotelephone channel was changed to one
used to communicate with the home office and so remained until just
prior to the collision. The extremely poor visibility permitted only




/" > one aid, the Southampton Shoal Lighted Bell Buoy No. 1, to be sighted
visually. After this time the vessel was piloted on various courses
by use of radar ranges and bearings.

4. At 0135 the course of the vessel was altered to 270 degrees and

the scale on the radar PPI scope was changed from 1% miles to five miles.
A contact, later identified as the ARIZONA STANDARD, was seen bearing
two points off the port bow at an approximate range of eight-tenths' mile.
The Master intended to make a port to port passing with the ARIZONA
STANDARD. Fog signals were being sounded by the OREGON STANDARD. The
Master determined that his vessel was in the middle of the channel when
passing under the Golden Gate Bridge. He had intended to be much fur-
ther to the right during the passage of this channel. When the

ARIZONA STANDARD was first sighted visually coming out of the fog at a
distance of about 250 yards, two points on the port bow, collision was
imminent and impact occurred at 0140,

5. Bridge personnel of the ARIZONA STANDARD heard the departure report
of the OREGON STANDARD transmitted to Harbor Advisory Radar on the
radiotelephone at 0049. No further communication was heard from the
OREGON STANDARD. At 0058 the ARIZONA STANDARD, advised Harbor Advisory
Radar of its ETA and approach to San Francisco Bay. Harbor Advisory
Radar repeatedly called OREGON STANDARD via radiotelephone without any
response. The ARIZONA STANDARD was informed by Harbor Advisory Radar
of the OREGON's position at 0120 and 0131.

6. Shortly before the ARIZONA came abeam of Mile Rocks a contact later
identified as the OREGON STANDARD was observed on the PPI scope., Attempts
by the ARIZONA to raise the OREGON on various channels of the radiotele-
phone were unsuccessful. The ARIZONA continued to track the OREGON until
the contact was lost from the radar screen in the return of the Golden
Gate Bridge. The ARIZONA had been sounding fog signals in accordance
with the Inland Rules of the Road. No signals were heard from the
OREGON., At about (€139 the navigation lights of the OREGON came into
view on the starboard bow at an estimated distance of 300 yards. The
collision occurred about one minute later with the ARIZONA on a heading
of 055 degrees and the OREGON on a heading of 270 degrees.

7. The ARIZONA had reduced engine speed to half ahead from full ahead
at 0130 when abeam of Mile Rocks. From the point of speed reduction
until the moment of collision the average speed over the bottom was
10.5 knots including an. estimated 2.3 knot current caused by the
flooding tide. The OREGON made successive engine speed changes from
full ahead to half ahead at 0134, half to slow ahead at 0138 and from
slow ahead to full speed astern at 0140. The average speed over the
ground determined by Harbor Advisory Radar from 0130:16 to 0139:08 was
8.2 knots.




8. There was extensive damage to each vessel with resulting pollution
from the oil spilled from the damaged cargo tanks on the OREGON. There
were no injuries or loss of life.

9. The experimental Harbor Advisory Radar installed for use in

San Francisco Bay and operated by the Coast Guard is being tested and
evaluated. The track of the OREGON was followed by HAR from the oil
dock in Richmond until the collision. The ARIZONA STANDARD was observed
by HAR upon entering the main ship channel to San Francisco Bay until
the collision,.

REMARKS

1. Concurring with the Marine Board of Investigation, it is considered
that the primary cause of the casualty was the failure of the

SS ARIZONA STANDARD and the S5 OREGON STANDARD to proceed at a moderate
speed during a period of reduced visibility, thus violating Article 16

of the Inland Rules of the Repad. '

2. 1In further concurrence with the Board's Conclusion No. 2, it is
considered that it was particularly essential in view of the reduced
visibility for each vessel to keep on its own side of the channel.
Failure to do so is a violation of Article 25 of the Inland Rules of
the Road.

3. Various frequencies on the radiotelephone to communicate with the
ARIZONA STANDARPD and the Harbor Advisory Radar were available to the
Master of the OREGON STANDARD. Failure on the part of the Master of
the OREGON to fully utilize all navigational aids, particularly
radiotelephone, to safely navigate and position his vessel constitutes
evidence of negligence.

4, It is further concluded that failure to use radar information
correctly on both vessels contributed to the casualty.

ACTION CONCERNING THE RECOMMENDATIONS

1. Legislation for bridge-to-bridge voice radio communication between
vessels is now pending in Congress.

2. A program exists to continue the experimental Harbor Advisory

Radar in San Francisco Bay. The title of the operation is being
changed to Marine Traffic System anticipating involvement with future
harbor traffic control. There are plans that call for the installation
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of new equipment (radar, computer, and visual display) specifically
designed for traffic control capability. Mandatory voice radio
communication is essential to the success of the present or planned
system.

3. PFurther investigation under the administrative procedures provided
by the Suspension and Revocation Proceedings Regulations concerning the
evidence of negligence and violations of the Inland Rules of the Road

has been initiated.

C. R. BENDER
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5943/Mar. Board,

OREGON STANDARD-

ARIZONA STANDARD,
12 March 1971

From: Marine Board of Investigation
To: Commandant {(MVI)

Subj: SS OREGON STANDARD, SS ARIZONA STANDARD; collision at
entrance to San Francisco Bay, 18 January 1971; No
Loss of life

1. At or about 0140 (PST) on 18 January 1971, the outbound
loaded tanker OREGON STANDARD and the inbound loaded tanker
ARIZONA STANDARD, navigating in dense fog, collided in mid-
channel at the entrance to San Francisco Bay, approximately
.2 of a mile west of the Golden Gate Bridge. Both vessels
sustained extensive damage and the Oregon Standard lost approx-
~  imately 20,000 barrels of her cargo of bunker fuel. There was
no loss of life or injury to personnel.

3 2, VESSELS INVOLVED

Name S5 ARIZONA STANDARD SS OREGON STANDARD

Official No. 248736 246773

Service Tankship Tankship

Gross Tons 10,553 10,448

Net Tons 6,361 6,301

Length 504 Ft. 504 Ft.

Breadth 68.2 Ft. 68.2 Ft.

Depth 39.2 Ft. 39.2 Ft.

Year Built 1945 1944

Propulsion Steam, Turbo-electric, Steam, Turbo-electric,
6,000 HP 6,000 HP

Document Consolidated Cert. of Certificate of Registry,
Enrollment and License, Permanent, No. 33, issued
Permanent, No. 45, at San Francisco, Calif.,

issued at San Francisco,l5 January 1971
Calif., 11 October 19790

Owners Standard 0il Company Standard 0il Company
of California of California
225 Bush St., San 225 Bush St., San
Francisco, Calif. 94104 Francisco, Calif, 94104
~~™ Operators Chevron Shipping Co, Chevron Shipping Co.,
555 Market St., San 555 Market St., San

Francisco, California Fancisco, California




/7 “~Master
License No. ' License No.

Master, Steam and Motor Master, Steam and Motor
vessels, any gross tons, vessels, any gross tons,

any oceans, radar any ocean, radar observer;
observer:; First class First class pilot,

pilot cn San Francisco Honolulu Harbor to sea
Bay and Tributaries, and return; San Pedro Bay;
Issued on 17 April Los Angeles Harbor; San
1969 at San Francisco, Francisco Bay; Puget

California. USMMD Sound and adjacent in-

endorsed land waters between Seattle
ny unlicensed and Angeles Point via
rating in the deck main ship channels; Columbia
dept. including able River, Astoria to sea; Waters
seaman . of Resurrection Bay, Prince

William Sound to Valdez and
Cordova; Southwestern Alaska
to and including Dutch Harbor;
Issued 12 August 1969 at San

Frangd California. USMMD
Bk.rﬂ endorsed for any
unlicensed rating in the deck
dept. including able seaman.

~ Last Inspected for Certification:

Date 26 Rugust 1970 23 October 1970

Port San Francisco, Calif. San Francisco, Calif.
Capacity of

cargo tanks 141,158 Bbls 141,158 Bbls

Both ships were standard T-2 tankers, essentially unchanged
since built, inspected and certificated for carriage of grade
"A" liquid in cargo tanks and grade "E" in the deep tanks.
Each ship was divided by transverse bulkheads into 9 cargo
tanks numbered from forward to aft. #1 tank was divided into
port and starboard compartments by a centerline bulkhead and
the other tanks were divided into port, center, and starhcard
compartments by two longitudinal bulkheads.

Both ships are capable of a maximum speed of approximately
fifteen knots. The pitch of the propeller of each ship was
17.6 feet. The following revolutions per minute of the pro-
peller were used for maneuvering. Full 80, Half 60, Slow 40,
Dead Slow 20.
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3. RADAR

Each vessel was equipped with two radar installations. On
both ships a DECCA, Type RM 426 was located near the for-
ward wheelhouse bulkhead on the port side and a RAYTHEON
MARINERS PATHFINDER was installed in a similar location on
the starboard side.

RADAR DATA

DECCA, Type RM 426
10 1/2 inch (265mm) effective diameter screen
Gyro Stabilized

RANGE SCALES CALTBRATION RINGS

0.5 NM 0.25 NM

0.75 NM 0.25 NM

1.5 WM 0.25 NM

3.0 NM 0.5 NM

6.0 NM 1.0 NM

12.0 NM 2.0 NM

24.0 NM 4,0 NM

48.0 NM 8.0 NM
RAYTHEON Mariners Pathfinder
Screen Size: 7 inch diameter cathode ray tube
Range Scales: 1.5, 5, 15, and 50 miles
Ranging: Range marks spaced 1,000 yards,

1 mile, 3 miles, and 10 miles
4. Radio Telephone:

Each vessel was equipped with a RAYTHEON VHF Radio-
telephone (Mod. Ray. 40) located in the wheelhouse. Both
were fitted for channels "A" through "J" and capable of auto-
matically monitoring channel 16, 156.80 MHZ, the calling and
distress frequency. The OREGON STANDARD was also fitted
with channel "K". fThe channels were marked on the vessels'
radio equipment as follows:

LETTER NUMBER FREQUENCY (KHz)

A 19Aa 156.95

B 7A 156.35

C 18a 156.90

D 10 156.50

E 6 156.30

¥ l6 156.80

G 26 156.30

H 28 157.30

I 12 156.60

J 13 156.65

K Blank Weather (No frequency
marked)
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/" 75. WEATHER AT THE TIME OF THE CASUALTY

Heavy fog; calm seas; light ESE airs; flood tide, current
approximately 2 knots.

6. The SS OREGON STANDARD completed loading operations at the
STANDARD OIL DOCK at Richmond, California shortly before mid-
night on 17 February 1971. The cargo consisted of 103,349
barrels of heavy bunker fuel destined for Bamberton, British
Columbia. All tanks were full with the exception of number 6
center and number 8 port and starboard, which were empty, and
numbers 3 and 5, port, center, and starboard, which were slack.
The draft was 30'~01" forward and 32' aft.

All navigation gear was tested by the chief mate and 2nd
mate and found satisfactory. The deck and engine room clocks
were synchronized and the course recorder time was adjusted.
The radars were then tuned and made ready for use. The master
was called at 2340 and after discussing the weather and tide
with the 2nd mate he ordered the ship made ready to sail.
Vigibility at this time, was two or three hundred yards due
to heavy fog. The master was aware that the ARIZONA STANDARD
was due at Point Orient at 0200 or 0230.

At 0006 the cargo hose was disconnected, the mooring
7~ ines were taken in and at 0021 the vessel, with the

ooring master aboard, left the dock assisted by two tugs.
At 0048, when the OREGON STANDARD was shaped up on her course
in Southampton Shoal Channel, the mooring master and the tugs
departed and the vessel proceeded outbound stemming the flood
tide at half speed ahead with the master at the conn. At 0049
the master contacted Harbor Advisory Radar on VHF channel 18A
and advised that the OREGON STANDARD had departed Richmond
Long Wharf, bound for sea. The radio telephone was later
switched to channel 10, the channel used for communicating
with the owner's office.

At 0053, Southampton Shoal Lighted Bell Buoy No. 1 S5 (LL 804)
was abeam. This was the only aid to navigation observed
visually on the passage outbound. As the vessel went by
it the second mate saw its green flash from the starboard
bridge wing. Navigation. from that point on was by radar
ranges and bearings., The master for the most part conned
the vessel by information obtained from the Raytheon radar
and from the 2nd mate who assisted in the navigation. The
duties of the 2nd mate included answering the telephone,
logging bells in the bell book, logging aids passed and
courses steered, observing the helmsman and, as time per-
mitted, observing the scope of the Decca radar on the port
side of the bridge. The helmsman, was steering true courses
#~~y hand telemotor.

34




At 0054 speed was changed to full ahead. Southampton Shoal
Light (LL 795) was abeam to port at 0.6 mile at 0103. At
0108 speed was reduced to half ahead. When Point Blunt was
abeam to starboard at Qlll, at a distance of 0.6 mile, the
master started a right turn to 260° to pass north of Harding
Rock. The bow lookout stationed on the foc'sle head at de-
parture from the dock was relieved at 0115.

Full speed ahead was resumed at 0116.2. At 0125 Harding
Rock Lighted Buoy (LL 653) was abeam to port at 0.2 mile.
After passing Harding Rock the master ordered a course of
231 degrees. At about 0131 the master found by radar
observation that the vessel had been set somewhat to the
north of the intended track and was 0.3 mile off Point Cavallo.
The course was changed to 220°. When three tenths of a mile
off Lime Point the fog horn on the point (LL 646) was heard.
At 0134 the engine order telegraph was put on half ahead.

At 0135 the master orxrdered the rudder hard right for a
course change to 265 degrees and almost immediately there-
after amended that order to 270 degrees. While making this
turn the master switched the Raytheon radar from the 1 1/2
mile scale to the 5 mile scale and the contact later identi-
fied as the ARIZONA STANDARD was observed on radar at range
of .8 mile, approximately two points off the port bow. The
radar presentation of the Raytheon radar, which was not gyro
stabilized, was somewhat blurred by the swinging ship. The
OREGON STANDARD was on heading of 270 degrees by 0138 when
it was under the Golden Gate Bridge. The master intended

to make a port to port passing with the ARIZONA STANDARD.
The yellow loom of the lights on the bridge span was visible
and the diaphone (LL 645) located in the center of the bridge
span was heard overhead. The horn on the south pier of the
bridge (LL 643) was also heard.

At 0138.2 speed was reduced to slow ahead. The vessel had up
to this point been sounding fog signals in accordance with the
Inland Rules of the Road on automatic. Switching the fog
signal from automatic the master went to the port wing of the
bridge and began blowing fog signals by hand. The master was
joined by the second mate who advised him that the contact on
radar was on the port bow approaching rapidly and that the
bearing was not changing. He had intended to be well north of
the center but found himself in the middle of the channel.
After obtaining a flashlight from the second mate the Master
went over to the VHF radio telephone, switched it from channel
10 to channel 16 so he would have been able to call the ARIZONA
STANDARD. The approaching vessel appeared out of the fog at a
distance of approximately 250 yvards about 2 points on the

port bow. Two white lights, the masthead and range lights,
were seen first and then the green running light. Full

astern was rung and the general alarm was sounded. The
collision occurred at 0141 with the OREGON STANDARD making
approximately three knots headway. No whistle signals were
heard from the ARIZONA STANDARD.
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2 The ARIZONA STANDARD was bound from Estero Bay, Calif. to
chmond, Calif. with a cargo of San Joaquin Valley Heavy crude

0oil and a draft of 31 feet forward, 31 feet aft. After en-
countering fog down the coast about 25 miles south of San
Francisco the ship started sounding one prolonged blast every
two minutes, The vessel continued to sound this fog signal

_ prescribed by the international rules of the road until she
passed the line of demarcation into inland waters and started
sounding one prolonged blast every minute. The ARIZONA STANDARD
continued to sound this fog signal in accordance with the
inland rules of the road until the time of collision. After
passing Mile Rocks the fog signals were blown by hand by the
second mate.

The approach to the main ship channel was made on course
343 degrees True. The engine speed was reduced from full ahead
to the full ahead maneuvering speed of 80 revolutions per minute.
At 0049, the ARIZONA STANDARD heard the OREGON STANDARD report
to Harbor Advisory Radar on VHF Channel 18A that she had departed
Richmond Long Wharf for sea. At 0058 and 30 seconds, the ARIZONA
STANDARD advised Harbor Adviscry Radar on Channel 18A that she
was entering the main ship channel, bound for Point Orient. At
0059 and 30 seconds, Harbor Advisocry Radar called the OREGON
STANDARD on Channel 18A, but there was no response. A re-
ated attempt to call the OREGON STANDARD on Channel 18A at
) "9 and 50 seconds was also unsuccessful.

At 0100 with San Francisto Main Ship Channel lighted
Whistle Buoy #2 (LL 625) approximately one-half mile on the
starboard beam the ARIZONA STANDARD started a starboard turn
to enter the channel. At 0104 the ARIZONA STANDARD was 1n
the main ship channel with Buoy #2 abeam to her starboard.
At 0107, San Francisco Main Ship Channel lighted Buoy #4 (LL
627) was abeam. At 0110, San Francisco Main Ship Channel
Lighted Buoy #6 (LL 629) was abeam. At 0114, San Francisco
Main Ship Channel Lighted Buoy #8 (LL 631) was abeam. While
transiting the channel the red lights of the buoys on the
south side could not be seen visually, however the white
lights of the buoys on the north side were observed.

At 0l1l6 and 50 seconds, Harbor Advisory Radar again called
the OREGON STANDARD, but there was no reply. An attempt by
Harbor Advisory Radar to call the COREGON STANDARD was repeated
at 0117 and 10 seconds. At 0120, Harbor Advisory Radar advised
the ARIZONA STANDARD that "Radar Shows The OREGON STANDARD
Passing North of Alcatraz, Bound for Sea". The course of the
ARIZONA STANDARD was at this time, changed to (065 degrees True,
to line up with the channel under the Golden Gate Bridge. At
0125 the lookout reported the loom of a flashing light on the

arboard bow. The master determined that the loom was from
‘e Rocks Light (LL 640}, which was at a range of 1 mile on
«.ar, three points on the starboard bow. Approximately two
minutes later, before coming abeam of Mile Rocks, a contact

36




later identified as the OREGON STANDARD was observed on radar
in a position approximately one-half mile off Point Blunt. The
chief mate of the ARIZONA STANDARD made a plot of three
positions of the OREGON STANDARD with a grease pencil on

the PPI scope, at increments of less than one-half mile.

The times of these observations were not noted; however they
indicated a relative movement line of 264 degrees. Attempts

by the ARIZONA STANDARD to contact the OREGON STANDARD on
channel 18A, channel 10 and channel 16 were unsucessful.

At 0130 the ARIZONA STANDARD had Mile Rocks Light abeam
at one-half mile. The course was changed to 056 degrees True,
and the engine was reduced to half ahead. Further unsuccessful
attempts to call the OREGON STANDARD were made by Harbor
Advisory Radar at 0130 and 30 seconds and 0130 and 40 seconds.
At 0131 and 10 seconds Harbor Advisory Radar advised the
ARIZONA STANDARD that "The present position of the OREGON
STANDARD is east of the Golden Gate Bridge 1 mile". Soon
thereafter, when the OREGON STANDARD was approximately three
tenths of a mile off Point Cavallo the contact disappeared
from the radar scope of the ARIZONA STANDARD. By this time
the ARIZONA STANDARD had passed abeam of Mile Rocks and was
about three-tenths of a mile further along her track line
towards the center of the Golden Gate Bridge span.

At 0138 and 50 seconds Harbor Advisory Radar advised the
ARTZONA STANDARD that they "had been unable to contact the
OREGON STANDARD on 18A", At 0139 and 20 seconds (By Harbor
Advisory Radar Time) the ARIZONA STANDARD advised Harbor
Advisory Radar that her position was one half mile west of the
Golden Gate Bridge and that she had been trying to contact
the OREGON STANDARD. Soon thereafter the masthead light,
range light and red running light of the OREGON STANDARD were
observed approximately two points on the starboard bow at a
range of about 300 yards. A hard left rudder order was then
given. The collision occurred approximately one minute later
(at 0140 by the ARIZONA STANDARD's clock). At 0143 the engine
of the SS ARIZONA STANDARD was placed at half astern. No
whistle signals were heard from the OREGON STANDARD.

8. The impact as the vessels came together was described

as a soft grinding crunch. It was not severe enough to

cause crewmembers of either vessel to lose their footing

nor were any injuries sustained on either vessel as a result

of the collision. The ARIZONA STANDARD, on a heading of

about 055 degrees, struck the OREGON STANDARD on a heading

of about 270 degrees, just aft of the foc'sle head, penetrating
the port side of the ship and rupturing #2 port, #3 port and

#4 port tanks., Numbers 3 center and 4 center remained intact.

The cargo from the damaged tanks spilled into the bay. Number
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/ yort and #3 center lost a small amount of oil through

actures. The overhang of the bow of the ARIZONA STANDARD
slid aft, shearing ullage trunks and external fittings from
the deck of the OREGON STANDARD., Damage to the ARIZONA STANDARD
was in way of the lower bow areas forward of the collision
bulkhead. The cargo tanks of the ARIZONA STANDARD remained
intact but there was some minor flooding in way of the forward
dry cargo space.

Immediately after the impact the foredecks of both vessels
were illuminated and the crews were ordered to lay out fire
hose. The crew of the OREGON STANDARD cleared lifeboats,
ready for launching. Harbor Advisory Radar and the Company
office were notified of the incident by radio telephone.
Communication between the vessels was then established. After
examination of the damage the masters attempted to back free
without success. The vessels were securely locked together,
and drifting toward Angel Island on the flood tide. The star-
board anchor of SS OREGON STANDARD was let go with 9 shots of
chain out. The vessels continued to drift toward Point Knox,
dragging anchor until the . arrival of several tugs which held
them clear of shallow water. Shortly thereafter barges and
0il removal equipment arrived and an oil retention boom was
rigged around the ships. The effectiveness of the boom was
at first impaired due to the wheel wash of the maneuvering

ys which caused oil to be washed from the boom enclosure.

a2 skimmers and the vacuum barges began to remove oil from
the surface of the water immediately after their arrival on
the scene.

About 7 hours after the incident both vessels had shifted
or off loaded sufficient cargo to change trim enough to permit
them to be separated. The ARIZONA STANDARD went to the Standard
0il Dock to off-lcad. The OREGON STANDARD waited off Point
Knox for a favorable tide and then went to the Standard 0il
Dock to off-load preparatory to gas freeing and repairs. While
at the refinery the boom was re-rigged around the vessel to
protect against further oil pollution.

9. The total amount of o0il spilled from the SS OREGON STANDARD
was estimated at 20,000 barrels. There was no loss of oil cargo
from the SS ARIZONA STANDARD. Due to the flooding tide at the
time of the collision oil flowed into and contaminated portions
of San Francisco Bay. Subseguent tidal action dispersed the oil
and caused contamination of adjacent coastal areas. Surface
and aerial surveys by the Coast Guard on-scene commander
indicated that oil contamination in the Bay extended eastward
from Yellow Bluff through Raccoon Strait to Bluff Point and east-
ward from Yellow Bluff to a line between Point Blunt and Alcatraz
/ﬂggland and from there to North Point in San Francisco. Traces

" 0il were observed in South Bay extending to the Hunters

int area. The northernmost movement of oil along the coast-
line was to Double Point near Kellam Beach in the Point Reyes
National Seashore area. The southernmost point was cff Pillar
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Point in Halfmoon Bay. The seaward extremity of oil con-
tamination west of the Golden Gate was approximately
eight miles to the east of the Farallon Islands.

Cleanup of the o0il which reached the shore was effected
by crews hired by the vessel's owners, local authorities and
by volunteers., Methods used varied from employment of laborers
using hand tools and straw to vacuum trucks and bulldozers.
The work involved removal of oil from beaches and waterfront
areas and delivery of contaminated waterfowl to designated
treatment centers. On 20 January the total labor force
controlled by the vessel's owners was in excess of 350 hired
laborers and 450 volunteers. There were numerous other
volunteers working under the auspices of local authorities
and conservationist groups. Additional manpower and equip-
ment were provided by nearby military commands. Control and
operation of waterborne equipment including barges, skimmers
and vacuum barges was also exercised by the owners of the
vessels. Surveillance of Bay and offshore areas was conducted
several times daily by Coast Guard, company chartered aircraft
and other military aircraft.

The regional and national response teams were activated in
accordance with the Hazardous Material Contingency Plan and
coordinated assessment, evaluation, and recording of the effects
of the spill and the progress of the cleanup operations were
made by the primary agencies. The persons principally involved
in notification, containment, countermeasures, cleanup,
disposal, and restoration included representatives of the
Commander, Twelfth Coast Guard District, Environmental
Protection Agency, California Fish and Game Department, and
the regional Water Quality Control Board. There was concerted
participation by a great number of national and local agencies
and organizations. Other interested agencies were kept advised
of events by daily situation reports.

10. Average speeds of the ARIZONA STANDARD and the OREGON
STANDARD while navigating various reaches of the channel and
bay have been calcualted from approximate positions, distances,
and running times established by the evidence. These speeds
are set forth in tabular form below:

ARTZONA STANDARD AVERAGE SPEED OVER GROUND

AID TIME AID TIME MIN MILES AV 5P
Buoy R'2' 0104 Buoy R"8' 0114 10 2.12 12.7
Buoy R"g! 0114 Mile Rk Lt. 0130 16 3.75 13.8
Mile Rk. 0130 Collision Pt.0140 10 1.8 10.5
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Iy ' OREGON STANDARD AVERAGE SPEED OVER GROUND

AID TIME AID TIME MIN MILES AV Sp
Buoy R2SS 0053 Southampton 0103 10 1.6 9.5
Shoal light

Southampton 0103 Pt. Blunt 0111 8 1.5 11.2
Shoal light

- Pt. Blunt 0111 Harding Rk 0125 14 2.3 9.75
Buoy
Harding Rk 0125 Pt. Cavallo 0131 6 1.23 12.5
Pt. Cavallo 0131 Collision Pt.0141 10 1.0 6.0

1l. The movement of the OREGON STANDARD as observed by Harbor
Advisory Radar and photographs of the radar scope presenta-
tion were taken at intervals of approximately three minutes.
The ARIZONA STANDARD also appeared in the radar scope when

she approached the Golden Gate Bridge and came into range of
the inner harbor radar. The average speed of the OREGON
STANDARD calculated between observationsrecorded by Harbor
Advisory Radar are set forth in the following table:

OREGON STANDARD AVERAGE SPEED OVER GROUND
BY HARBOR ADVISORY RADAR PLOT

TIME RUNNING TIME DIST AV SPEED
.'/1
118:23 0130:16 11 Min 53 Sec 2.1 Mi 10.9
0130:16 0133:11 2 Min 55 Sec .5 10.2
0133:11 0136:07 2 Min 56 Sec .4 8.
0136:07 0139:08 3 Min 1 Sec .32 Mi 6.2

Harbor Advisory Radar, operated by the Coast Guard as an
experiment to investigate the desirability of Harbor Advisory
Systems in the United States, maintains surveillance over San
Francisco Bay and the Bay channel approaches. Vessel movement
information within the Harbor Advisory Radar area of responsi-.
bility is provided over the navigation radio channel (18A)
from U. 8. Coast Guard Harbor Advisory Radar Operations Center
located at Pier 45. 1In general, traffic information is provided
for the channel segment which vessels are about to enter and in
response to vessels reporting their departures or passing a re-
porting point. Additional information will be provided only
upon request from a vessel or, if in the interest of safety,
such information is felt to be particularily meaningful to the
vessel. Voluntary position reports are essential for sat-
isfactory operation of the Harbor Advisory Radar which must be
able to compare a position report with a contact in order to
identify that contact. There is no requirement that vessels
stand watch on VHF channel 18A. The Harbor Advisory Radio
Operations Manual recommends however, that the set be switched

»~™n and tuned to the navigation channel (18A) in order that
ontact can be made with any vessel sighted and a safe passing
arranged. The masters of both the SS OREGON STANDARD and the
5SS ARIZONA STANDARD were aware of the provisions of the HAR
operations manual.
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CONCLUSIONS

l. The casualty was caused by faulty navigation of the
S5 ARIZONA STANDARD and the SS OREGON STANDARD. Both
vessels proceeded at an immoderate speed in dense fog and
failed to keep to the starboard side of the channel prior
to the collision. There were several other factors that
may have contributed to the casualty.

a. Failure to establish radio-telephone communication.

Although the vessels were equipped with compatible
radio equipment, and both masters were aware that the other
vessel would be navigating in the area, the radio-telephones
were tuned to different channels.

b. Navigating narrow channel in dense fogq.

Both vessels were committed to navigation in the
channel by the masters, also acting as pilots, with full
knowledge of the conditions of reduced visibility.

c. Faillure of OREGON STANDARD to make timely radar
contact,

The OREGON STANDARD was approximately 1/10 of a
mile from the Golden Gate Bridge before the ARIZONA STANDARD
was observed on radar at a range of approximately 8/10
of a mile. The sharp right turn of the OREGON STANDARD
before passing under the Golden Gate Bridge may have been a
contributing factor in the failure of that vessel to pick up
the ARIZONA STANDARD on the Raytheon Radar which was not gyro
stabilized, however, the presentation of the gyro stabilized
Decca Radar should not have been blurred by the swinging of
the ship.

d. Loss of radar contact by ARIZONA STANDARD,

At a position about 1 1/2 miles from the Golden Gate
Bridge the ARIZONA STANDARD lost radar contact with the OREGON
STANDARD at a range of approximately 2 1/2 miles. There is no
evidence of radar equipment failure and the interference by
the bridge span as the radar images of vessels passing under
the Golden Gate Bridge merge with the image of the bridge span
is only momentary. The blanking effect on the radar presenta-
tion of the inbound vessel caused by the high land mass at
Lime Point near the north end of the bridge was not a material
factor in this case since the vessels were in line of sight.
This masking effect persists until the ship is approximately
1l 1/2 miles from the Golden Gate Bridge when Pt. Cavallo shows
up as a single distinct pip resembling a ship contact,
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2. There is evidence of negligence on the part of the masters

of both the ARIZONA STANDARD and the OREGON STANDARD for fail-
—ure to go at a moderate speed in fog, and for failure to remain

1 the starboard side of a narrow channel. Failure to go at a

oderate speed in fog is a violation of Article 16, of the In-
land Rules of the Road, and failure to keep to that side of the
fairway or channel which lies on the starboard side of a vessel
ig a violation of Article 25 of the Inland Rules of the Road.
This evidence of negligence and violations of the Inland Rules
of the Road has been referred to the Commander, Twelfth Coast
Guard District for appropriate action under the Revocation and
Suspension provisions of RS 4450, as Amended.

3. The casulaty might have been prevented:

a, If the master of the OREGON STANDARD had started his
right turn to line up with the channel under the bridge in
sufficient time, or had otherwise directed his course to assure
that his vessel would remain on the starboard side of the
channel instead of in the middle of the channel.

b. If the master of the ARIZONA STANDARD had set his
course to take his vessel closer to the South pier of the
Golden Gate Bridge, instead of making good a course down the
middle of the channel.

c. If communications on the radio-telephone had been es-
_—tablished in order that the vessels could have ascertained
’ 1@ course and intentions of the other. This would have allowed
Je vessels to take evasive action to prevent both vessels from
passing under the Golden Gate Bridge in the centexr of the channel
at the same time.

d. If the ARIZONA STANDARD had been picked up on radar
at a distance greater than 8/10 of a mile, in sufficient
time for the OREGON STANDARD to take evasive action. Closer
attention to the PPI scope, better adjustment of the radar,
operation of the radar at intervals on a greater range scale,
and an additional radar observer may have facilitated earlier
radar contact.
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RECOMMENDATIONS

1. That effort be continued to obtain legislation regquiring
the installation and use of brldge—to—brldge radio-telephone
equipment on all merchant vessels in the navigable waters of
the United States.

2, That the Harbor Advisory Radar be continued if legislation
is passed to require bridge-to-bridge radio-telephone com-
munications. The value of such Harbor Advisory Radar is greatly
enhanced when it is used in conjunction with radio-telephone
communications between vessels.

3. That further investigation be conducted under the Revocation
and Suspension provisions of RS 4450, as Amended, concerning

the licenses of the masters of the S5 ARIZONA STANDARD and the
S5 OREGON STANDARD.

CAPT C. T. NEWMAN,
Member

CDR F. E. STEWART,
Member & Recorder
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